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Background and purpose   Methods for identification of patients 
with illness behavior in orthopedic settings are still being debated. 
The purpose of this study was to test the association between ill-
ness behavior, depressed mood, pain intensity, self-rated disabil-
ity, and clinical status in patients with chronic musculoskeletal 
pain (CMP).
Methods   We examined 174 consecutive sick-listed patients 
(90 women). Musculoskeletal function was estimated by range 
of motion, muscle strength, and motor and sensory function. The 
degree of illness behavior was measured by Waddell signs (WS). 
Results   WS were observed in 47/174 (27%) of the patients, 
16%  of  whom  manifested  excessive  illness  behaviour.  In  gen-
eral, more patients with WS were depressed (OR = 4.4; 95% CI: 
1.8–11) and experienced greater pain (OR = 2.9; CI: 1.1–7.7). No 
abnormal physical function could be observed in two-thirds of 
the patients. Other predictive factors for manifesting WS at the 
clinical examinations were longer sick leave and previous full sick 
leave (p < 0.05).
Interpretation   Excessive illness behavior is related to psycho-
logical distress in patients with CMP and long-term disability. 
Thus, some patients may also require psychological assessment. 
Looking for WS during consultation is useful for targeting other 
factors that may be important in the diagnostic process.

Illness  behaviour  has  been  defined  as  “the  discrepancy 
between the presence of objective somatic pathology and the 
patient’s response to it” (Pilowsky and Spence 1975, Epstein 
et al. 2006). It has been measured by a standard assessment of 
behavioral responses to clinical examination: Waddell signs 
(WS) (Waddell et al. 1980). It is important to identify illness 
behavior because it has been associated with inferior outcome 
after  treatment  (Staal  et  al.  2003,  Eccleston  and  Crombez 
2007).
Chronic musculoskeletal pain (CMP) is not just a physical 
disease, but an illness in which the physical disorder is com-
bined with many somatic and psychosocial factors (Linton 
2000,  Foster  et  al.  2008). The  self-report  of  the  patient  is 
one cornerstone of clinical assessment. In many cases, tissue 
pathology  and  pathophysiological  dysfunction  cannot  be 
detected  objectively  by  clinical  means.  Subjective  health 
complaints are known to be a consequence of persistent stress 
and several studies have shown that psychosocial factors are 
important when analyzing pain (Brosschot 2002, Truchon et 
al. 2008). Psychological factors have been categorized into 3 
main types: emotional, cognitive, and behavioral (Macfarlane 
et al. 2000, Blyth et al. 2007). It is known that a wide range 
of  emotional  and  cognitive  factors  are  associated  with  the 
perception of pain and response to disability (Dickens 2002, 
Soares et al. 2004).
We studied the third factor, behavior, and tested the associa-
tion between illness behavior, depressed mood, pain intensity, 
self-rated disability, and clinical status in patients who were 
on long-term sick leave due to CMP.
Patients and methods
Patients
We examined 174 consecutive patients (90 women), mean age 
45 (23–63) years, who had been on sick leave for 19 (3–96) 
months. 94 of the patients were born in Sweden and 80 were 
immigrants. They were all referred from the Social Insurance 
Office to the Diagnostic Center at Lundby Hospital, Gothen-
burg, Sweden for a thorough orthopedic evaluation, includ-
ing an assessment of the capacity to work. All patients were 
invited to participate in the study. We received their verbal 
consent before the orthopedic examination. Only patients who 
could read and write Swedish were invited to complete the 
questionnaires: the Disability Rating Index (DRI) (Sahlén et 
al. 1994), which was completed by 153 participants, the Beck 
Depression Inventory (BDI) (Beck et al. 1988), completed by 
149, the Patient’s Pain Drawing (PPD), completed by 174, and 
the Verbal Rating Scale (VRS) (Frank et al. 1982), completed 
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depressed mood. We chose a BDI cutoff value of 18 points 
because it is possible to misinterpret an elevated depression 
score  (Williams  and  Richardson  1993).  We  excluded  one 
question on sexual activity because we judged it to be less 
relevant and inappropriate for this group of patients.
Pain intensity was estimated by a Likert scale (VRS): none 
(0), mild (2.5), moderate (5), severe (7.5), and very severe 
(10). The patients’ pain drawings (PPD) showed the location 
of their pain. There were no statistically significant differences 
between the ratio of complete data and missing data for the 
BDI scores, the DRI scores, the pain intensity, the duration of 
sick leave, or the degree of capacity to work (Little’s MCAR 
test, p = 0.3). When these variables were compared by sex and 
origin of the participants, we found no differences between 
complete data and missing data (MCAR test, p = 0.2).
Physical function and assessment of physical impair-
ment 
Measurements of physical function included range of motion 
of the cervical and lumbar spine, all major joints of the upper 
and lower extremities, and all involved joints as indicated by 
the PPD. Muscle strength in the lower extremities, shoulder, 
elbow, and wrist joints was assessed manually. Strength of 
hand grip was measured with a vigorimeter. Muscle volume 
was measured by noting the circumferences of the upper and 
lower extremities. Reflexes, motor function, and sensory func-
tion were measured by clinical means. All pain locations (as 
indicated by PPD) were investigated by palpation as part of 
the clinical evaluation. Most patients had a wide variety of 
symptoms and all except 1 had more than 2 pain locations. 
In making a diagnosis, the results of imaging methods were 
also taken into account. The diagnostic criterion defined in the 
ICD-10 was used. 
The capacity to work. The assessment of the capacity to work 
in Sweden is a standard procedure, the purposes of which are 
to determine the cause of sick leave, the degree of disability, 
and the goals for rehabilitation (Hogstedt 2004). The capac-
ity to work is expressed as an index (scale: 0%, 25%, 50%, 
75%, or 100%); 100% means that the person is fully fit for 
work. The index is used by the Social Insurance Office and the 
healthcare  system  (www.socialstyrelsen.se).  Our  study  was 
part of a more extensive study reported to the Social Insur-
ance Office and which was approved by the Swedish Regional 
Committee of Medical Ethics (Dnr 7-94).
Illness behavior. At the present study, illness behaviour was 
measured through Wadell Signs (WS). Wadell Signs (WS) has 
been proposed as a tool for the orthopedist to screen psycho-
social  distress,  basically  somatization  problems  in  patients 
with CMP. The following criteria for WS were used in all 174 
patients (Main and Waddell 1998, Sobel et al. 2000, Fishbain 
et al. 2003): (1) complaints of pain on simulated axial loading 
of the spine; (2) simulated rotation test of the spine, complaints 
of pain during simulated rotation test; (3) limited straight-leg 
raising  that  was  increased  substantially  on  distraction;  (4) 
over-reaction to the clinical examination; (5) disproportion-
ate facial or verbal expression to communicate the experience 
of pain; and (6) sensory loss or weakness that was inconsis-
tent or could not be accounted for by recognized physiologic 
processes or measurement. This included a more than twofold 
variation in the vigorimeter test responses or changes in the 
anatomical area for sensory loss following repeated investi-
gation. Excessive illness behavior was defined as 3 or more 
WS. Widespread pain was not used as a criterion for illness 
behavior, as previously recommended (Fishbain et al. 2003). 
Inter-rater reliability could not be calculated because only 1 
physician (JS) performed the evaluation. 
Statistics
The measured variables BDI, DRI, WA, pain intensity, and 
WS did not have a normal distribution. Thus, we used non-
parametric tests: Mann-Whitney test, Kruskall-Wallis median 
tests, and Spearman correlation coefficients. Categorical data 
were compared using the chi-squared test. We performed logis-
tic regression analyses (OR, 95% CI) to test the association 
between WS and BDI, DRI, duration of sick leave, pain inten-
sity at rest, previous capacity to work, and clinical findings, by 
adjusting for age. The median value was used for ordinal data 
(BDI, DRI, and intensity of pain) as a cutoff point. We built 2 
models. The first included depression, duration of sick leave, 
and previous capacity to work. The second included duration 
of sick leave, pain at rest, and self-rated disability instead of 
depression because of the positive correlation between DRI 
and BDI. Sickness absence was included as a confounder in 
the association between WS and distress. All p-values reported 
are 2-sided and significant at the 5% level (< 0.05).
Validity of the WS test 
The  sensitivity,  specificity,  positive  predictor  value  (PPV), 
and likelihood ratios (LRs) were calculated using the BDI, the 
DRI, and the VRS questionnaires as reference standards. The 
LR tells how much the pretest probability (i.e. the known ref-
erence standards) decreases or increases; thus, an LR of 1 or 
close to it does not change the pretest probability whereas an 
LR of > 1 increases it (Bhandari and Guyatt 2005).
Results
Illness behavior 
Waddell signs (WS) were observed in 47/174 (27%) of the 
patients. 1 or 2 WS were observed in 11%, and 3 to 6 WS in 
16%. The mean and median values for WS were 3.4 and 3 
(range 1–6). The mean number of WS was 4 in patients who 
were depressed and 2 for other patients (p < 0.001). The mean 
values of pain intensity, BDI score, and DRI index were higher 
for patients with WS than for patients without WS (Table 1).
88% of the patients with WS and 71% without WS were 
unfit for work (i.e. were on full sick leave). A 25–75% capac-382  Acta Orthopaedica 2009; 80 (3): 380–385
ity to work (partial sick leave) was observed in 12% of the 
patients with WS, as compared to 30% in patients without WS. 
The logistic regression analyses showed that patients with pre-
vious partial capacity to work (50–75%) were less likely to 
manifest WS during the orthopedic examination than patients 
with previous inability to work (adjusted OR = 0.17, 95% CI: 
0.35–0.86; p = 0.03). WS was associated with greater ratings 
(≥ 7.5) of pain intensity at rest (adjusted OR = 2.9, CI: 1.1–7.7; 
p = 0.02) (Table 3). The Spearman correlation between WS 
and disability was 0.37 (p < 0.001). It was 0.33 (p < 0.001) 
between WS and BDI score, and 0.30 (p < 0.001) between WS 
and pain intensity. We found that the longer the period of sick 
leave, the greater the likelihood of manifesting WS during the 
orthopedic consultation, when adjusting for other risk factors 
(adjusted OR = 0.96, CI: 0.93–0.99; p = 0.04) (Table 3). 
Depressed mood and self-rated disability associated 
with WS
71%  of  the  patients  with  excessive  illness  behavior  had 
depressed mood (p = 0.003, chi-squared test). The probabil-
ity of manifesting WS during consultation was 4 times higher 
in patients with a BDI score of >18 than in patients with a 
BDI score of less than 18 (adjusted OR = 4.4, CI: 1.8–11; p = 
0.001). The disability rating index was also associated with 
WS. The higher the DRI scores, the greater the probability 
of manifesting WS during the clinical examination (adjusted 
OR = 1.05, CI: 1.01–1.07; p = 0.004). 
Pain location and physical function 
67% of patients experienced pain in the neck and shoulders, 
21% in the lower back, and 12% in other locations. Accom-
panying back pain was reported in two-thirds of patients who 
experienced pain in the neck and other locations. There were 
no differences between the location of pain and WS (p = 0.4, 
Table 1. Mean values for different variables, broken down according 
to whether the patient had Waddell signs, in patients with CMP and 
on long-term sick leave
Variable (range)   With   Without  p-value
  Waddell signs   Waddell signs 
   (n = 47)   (n = 127) 
Age, years  44   45   0.3 a
BDI (0–60)  28   18   < 0.001 a
DRI (0–100)  73   59   < 0.001 a
Duration of sick leave 
  (3–96 months)  16   21   0.2 a
Pain at rest (0–10)   7.0   6.0   0.001 a
Pain at rest, median value    7.5   5.0    0.02 b
 
a Comparison between groups, Mann-Whitney U-test.
b Median test (n = 174: values can vary for each variable depending 
   on the total of answered questionnaires). 
Table 2. Appraisal of validity of the WS test to screen psychological distress using a matrix 
Reference  WS test  WS test  WS test  LR a  LR b
standard  sensitivity, %  specificity, %  PPV, % 
Beck depression inventory (BDI)  39  85  72  2.6  0.71
Self-estimate of disability (DRI)  32  88  86  2.7  0.77
Pain intensity rating (VRS)  32  88  88  2.7  0.77
PPV: positive predictive value.
a LR: likelihood ratio for positive test.
b LR: likelihood ratio for negative test.
Table 3. Univariate and multivariate analyses of predictive variables 
for illness behavior in patients with musculoskeletal pain
Factor  Odds ratio   p-value
  (95% CI) c
Univariate:
   Depressed mood BDI > 18  3.7 (1.7–8.2)  0.001
   BDI ≤ 18 a –
   Time of sick leave b   0.98 (0.95–1.02)  0.1
   Degree of capacity to 
   work (previous) 
       capacity to work 50–75%  0.26 (0.07–0.90)   0.03
       capacity to work 25%  0.56 (0.11–2.8)  0.5
       work incapacity a –
   Ache at rest, 10 points  8.4 (1.95–37)   0.004
   7.5 points  4.1 (1.10–15)   0.04
   5.0 points  1.97 (0.5–8.2)   0.4
   2.5–0 points a –
   DRI > 63 points  1.06 (1.03–1.08)   < 0.001
   DRI ≤ 63 a –
Multivariate:
   Depressed mood BDI > 18  4.4 (1.8–11)  0.001
   BDI ≤ 18 a –
   Time of sick leave b   0.96 (0.93–0.99)   0.04
   Degree of capacity to 
   work (previous)
      capacity to work 50–75%  0.17 (0.35–0.86)   0.03
      capacity to work 25%  0.62 (0.10–3.8)   0.6
      work incapacity a  –
   Ache at rest, > 7.5 points   2.9 (1.1–7.7)  0.02 
   ≤ 7.5 points a –
   DRI > 63 points  1.05 (1.01–1.07)   0.004
   DRI ≤ 63 a –
a Referent category.
b Assessed as continuous variable.
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Kruskall-Wallis). All patients reported musculoskeletal pain 
on palpation. Normal neuromuscular function was observed 
in 117/174 (67%) of the patients at clinical investigation. The 
clinical diagnosis for most of the patients was unspecific pain 
in the neck and back (e.g. M54.1, M54.2, M54.4, and M54.9). 
Minor impairment was documented in 57/174 (33%). Accord-
ing to imaging, few of our patients had spondylosis in the cer-
vical and/or lumbar spine. None of the patients had clinical 
signs indicating foraminal stenosis.  
Nationality and sex
More patients 31/80 (39%) with a non-Swedish background 
manifested WS than Swedish patients 16/94 (17%) (p = 0.002, 
chi-squared). The mean BDI score for patients with a non-
Swedish background was 26 (SD 13), as compared to 17 (SD 
11) for Swedish patients (p < 0.001). Moreover, patients with 
a non-Swedish background rated their pain intensity to be 
greater than for Swedish patients (median values 7.5 and 5.0, 
respectively; p = 0.001, median test). There were no associa-
tions between WS and sex or age.
Validity of the WS test 
The ability of the WS test (i.e. specificity) to detect those 
patients without psychological distress was in the range of 
84–88%; however, the sensitivity was poor (< 60%). The pro-
portion of correctly screened patients with psychological dis-
tress (PPV) was in the range of 72–88% (Table 2).
The LRs for positive WS varied from 2.6 to 2.7. We found 
that patients with higher scores on the DRI (> 63) were almost 
3 times more likely to manifest WS than those with scores 
lower than 63. Patients with higher scores regarding intensity 
of pain (> 7.5) were more likely to manifest WS (LR = 2.7). 
Moreover, patients who had depressed mood were almost 3 
times more likely to manifest WS than others (Table 2). 
Discussion
Illness behavior 
We found that one quarter of our patients with CMP mani-
fested WS. This is consistent with other studies, which have 
reported  excessive  illness  behavior  in  12–36%  of  patients 
with chronic neck pain and low back pain and in up to 50% of 
subjects undergoing work disability assessment for worker’s 
compensation (Waddell et al. 1980, Bellamy 1997, Sobel et 
al. 2000). The Waddell Signs (WS) has been found to be unre-
lated to physical pathology and age (Novy et al. 1998, Fish-
bain et al. 2003). Conversely, WS has been associated with the 
physician’s judgement of the functional capacity of the patient 
(Novy et al. 1998, Fishbain et al. 2003). In our study, exces-
sive illness behavior was unrelated to age and does not seem to 
be related to loss of physical function, but rather to depressed 
mood,  higher  self-rated  disability,  and  greater  intensity  of 
pain. 
Illness behavior does not exclude organic genesis of pain, 
but indicates distress. 3 or more WS signs may indicate psy-
chosocial issues, pain behavior, or excessive illness behavior 
(Fishbain et al. 2003). Half of our patients with CMP had 
depressed mood, two-thirds of whom manifested excessive 
illness behavior. These patients were depressed, rated their 
disability higher, and experienced a greater degree of pain. 
In addition, we found that patients who reported depressed 
mood (BDI > 18) were almost 4 times more likely to have 
WS at the time of the orthopedic evaluation. Depression has 
previously been reported in patients with CMP in the pres-
ence of WS (Novy et al. 1998). It has also been documented 
that symptoms of somatization and illness behavior diminish 
when patients are treated for pain (Foster et al. 2008). In a 
review of 61 studies, WS were associated with poorer treat-
ment outcome and greater levels of pain (Fishbain et al. 2003). 
In another study, it was found that patients who showed exces-
sive illness behavior took longer to return to work (Werneke et 
al. 1993). We agree with previous reports that WS should not 
be used as an isolated predictor of the return to work or of the 
sickness absence (Waddell 2004).
We confirm the association between WS and poorer physi-
cal performance, which is consistent with previous research 
(Novy et al. 1998, Fishbain et al. 2003). Two-thirds of the par-
ticipants in our study had been on full disability allowance 
before this evaluation. We found that under circumstances of 
inability to work, poorer physical performance, and greater 
pain scores, patients who had been on sick leave longer were 
more likely to manifest illness behavior. Possible explanations 
for excessive illness behavior in our series include learned 
patterns of behavior, effects of cultural differences and social 
determinants,  way  of  pain  communication,  compensation 
issues, iatrogenic factors, and persistent stress, as previous 
researchers  have  described  (Brosschot  2002,  Hobara  2005, 
Noyes et al. 2005, Simon et al. 2006, Truchon et al. 2008). 
Furthermore, some people appear to be more sensitive in the 
presence of persistent stress and may develop mechanisms 
mediated by sensitization of specific neurons (Ursin and Erik-
sen 2007, Loeser and Treede 2008). All these factors, and also 
the patient’s expectations, may to some extent affect how the 
patient reacts at the medical investigation. Moreover, illness 
behavior may also be a sign of avoidance and kinesiophobia, 
both of which may lead to passive behavior (Leeuw et al. 
2007).
In the present study, the WS test showed high specificity and 
gave PPV values with acceptable LRs when BDI, DRI, and 
pain scores were used as reference standards. These subjective 
scores may reflect psychological distress. We belive that WS 
may help clinicians to identify psychological distress, which 
if it is left untreated may impede recovery. 
Limitations of the study 
The main limitation of our study is the selection of the partici-
pants who were referred by the Social Insurance Office. The 384  Acta Orthopaedica 2009; 80 (3): 380–385
Office requested a second evaluation of the patient’s capac-
ity to work. Thus, among these patients we could expect a 
greater prevalence of illness behavior, greater disability, and 
greater pain intensity than in other clinical settings. Moreover, 
the direction of the association between WS and the variables 
under study could not be determined due to the cross-sectional 
design. Furthermore, the observation of WS does not itself 
constitute a psychological evaluation. The lack of a reliability 
test is an important limitation of the present study. Previlously, 
good reliability and validity of the WS had been reported for 
predicting psychological problems in patients with chronic 
pain (Novy et al. 1998). Even so, we believe that the psy-
chometric properties of the WS (as the reliability test perfor-
mance) may be an important issue in future studies. 
Musculoskeletal pain and physical findings 
Sick-listing in itself is ineffective as a treatment for long-last-
ing back pain and is associated with high costs in Sweden 
(Hansson and Hansson 2005). There was a substantial discrep-
ancy between self-rated disability and musculoskeletal func-
tion in most of our patients at clinical investigation. Illness as 
a medically unexplained symptom and its associated disabil-
ity is a common health problem that demands more medical 
resources than other complaints (Nimnuan et al. 2000, Hiller 
et al. 2006). In Norway, for instance, more than half of all 
patients who are certified as being sick are judged on the basis 
of subjective health complaints (Ursin 1997), and in the UK 
two-thirds  of  recipients  of  incapacity  benefits  have  health-
related problems that cannot be explained in purely medical 
terms (Waddell 2006). CMP causes considerably increased 
use of health services, absence from work due to sickness, and 
early retirement (Wallman et al. 2006).
In summary, Illness behavior was found to be closely related 
to psychological distress in patients with CMP who had been 
on sick leave for a long time. It was associated with depres-
sion, increased experience of pain, and high self-rated disabil-
ity. Moreover, it was seen more commonly in immigrants. In 
two-thirds of the patients with CMP, no physical impairment 
could be detected. These findings support the importance of 
the association of pain with WS. Thus, in the process of com-
pensating disability due to CMP, one must take into account 
an approach that also integrates the behavioural risk factors. 
Consequently, some patients may also require assessment of 
the behavioural aspects of their pain. Looking for WS during 
consultation is a useful tool for targeting other factors that 
may interfere with recovery from CMP.
 
POC designed the study, analyzed and interpreted the data, and wrote the 
manuscript. JS designed the study, performed all the clinical work, collected 
the clinical data, and revised the manuscript. 
The authors thank the Diagnostic Center at Lundby Hospital for assistance in 
the collection of data.
No competing interests declared.
Beck A T, Epstein N, Brown G, Steer RA. An inventory for measuring clinical 
anxiety: psychometric properties. J Consult Clin Psychol 1988; 56: 893-7.
Bellamy R. Compensation neurosis: financial reward for illness as nocebo. 
Clin Orthop 1997; [336]: 94-106.
Bhandari M, Guyatt G H. How to appraise a diagnostic test. World J Surg 
2005; 29: 561-6.
Blyth F M, Macfarlane G J, Nicholas M K. The contribution of psychosocial 
factors to the development of chronic pain: the key to better outcomes for 
patients? Pain 2007; 129: 8-11.
Brosschot J F. Cognitive-emotional sensitization and somatic health com-
plaints. Scand J Psychol 2002; 43: 113-21.
Dickens C. Psychological correlates of pain behaviour in patients with low 
back pain. Psychosomatics 2002; 43: 42-8.
Eccleston C, Crombez G. Worry and chronic pain: a misdirected problem 
solving model. Pain 2007; 132: 233-6.
Epstein R M, Shields C G, Meldrum S C, Fiscella K, Carroll J, Carney P A, 
Duberstein P R. Physicians’ responses to patients’ medically unexplained 
symptoms. Psychosom Med 2006; 68: 269-76.
Fishbain D A, Cole B, Cutler R B, Lewis J, Rosomoff H L, Rosomoff R S. A 
structured evidence-based review on the meaning of nonorganic physical 
signs: Waddell signs. Pain Med 2003; 4: 141-81.
Foster N E, Bishop A, Thomas E, Main C, Horne R, Weinman J, Hay E. Ill-
ness perceptions of low back pain patients in primary care: what are they, 
do they change and are they associated with outcome? Pain 2008; 136: 
177-87.
Frank A J, Moll J M, Hort J F. A comparison of three ways of measuring pain. 
Rheumatol Rehabil 1982; 21: 211-7.
Hansson E K, Hansson T H. The costs for persons sick-listed more than one 
month because of low back or neck problems. A two-year prospective study 
of Swedish patients. Eur Spine J 2005; 14: 337-45.
Hiller W, Rief W, Brahler E. Somatization in the population: from mild bodily 
misperceptions to disabling symptoms. Soc Psychiatry Psychiatr Epide-
miol 2006; 41: 704-12.
Hobara M. Beliefs about appropriate pain behavior: cross-cultural and sex 
differences between Japanese and Euro-Americans. Eur J Pain 2005; 9: 
389-93.
Hogstedt C B M, Marklund S, Palmer E, Theorell T. Den höga sjukfrånva-
ron—sanningen och konsekvens. Sandviken Publisher, Stockholm; 2004.
Leeuw M, Goossens M E, Linton S J, Crombez G, Boersma K, Vlaeyen J W. 
The fear-avoidance model of musculoskeletal pain: current state of scien-
tific evidence. J Behav Med 2007; 30: 77-94.
Linton S J. A review of psychological risk factors in back and neck pain. 
Spine 2000; 25: 1148-56.
Loeser J D, Treede R D. The Kyoto protocol of IASP Basic Pain Terminology. 
Pain 2008; 137: 473-7.
Macfarlane G J, Hunt I M, Silman A J. Role of mechanical and psychosocial 
factors in the onset of forearm pain: prospective population based study. 
Bmj 2000; 321: 676-9.
Main C J, Waddell G. Behavioral responses to examination. A reappraisal of 
the interpretation of ”nonorganic signs”. Spine 1998; 23: 2367-71.
Nimnuan C, Hotoph M, Wessley S. Medically unexplained symptoms: how 
often and why are they missed? Quarterly Journal of Medicine 2000; 93: 
21-8.
Novy D M, Collins H S, Nelson D V, Thomas A G, Wiggins M, Martinez A, 
Irving G A. Waddell signs: distributional properties and correlates. Arch 
Phys Med Rehabil 1998; 79: 820-2.
Noyes R, Jr., Carney C P, Hillis S L, Jones L E, Langbehn D R. Prevalence 
and correlates of illness worry in the general population. Psychosomatics 
2005; 46: 529-39.
Pilowsky I, Spence N. Patterns of illness behaviour in patients with intractable 
pain. Journal of Psychosomatic Research 1975; 19: 279-87.Acta Orthopaedica 2009; 80 (3): 380–385  385
Sahlén B, Spangfort E, Nygren Å, Nordemar R. The Disability rating index: 
an instrument for the assessment of disability in clinical settings. J Clin 
Epidemiol 1994; 47: 1423-35.
Simon D, Craig K D, Miltner W H, Rainville P. Brain responses to dynamic 
facial expressions of pain. Pain 2006; 126: 309-18.
Soares J J, Sundin O, Grossi G. The stress of musculoskeletal pain: a com-
parison between primary care patients in various ages. J Psychosom Res 
2004; 56: 297-305.
Sobel J B, Sollenberger P, Robinson R, Polatin P B, Gatchel R J. Cervical 
nonorganic signs: a new clinical tool to assess abnormal illness behavior in 
neck pain patients: a pilot study. Arch Phys Med Rehabil 2000; 81: 170-5.
Staal J B, Hlobil H, van Tulder M W, Waddell G, Burton A K, Koes BW, 
van Mechelen W. Occupational health guidelines for the management of 
low back pain: an international comparison. Occup Environ Med 2003; 
60: 618-26.
Truchon M, Coté D, Fillion L, Arsenault B, Dionne C. Low-back pain related 
disability: An integration of psychological risk factors into the stress pro-
cess model. Pain 2008; 137: 564-73. 
Ursin H. Sensitization, somatization, and subjective health complaints. Int J 
Behav Med 1997; 4: 105-16.
Ursin H, Eriksen H. Cognitive activation theory of stress, sensitization, and 
common health complaints. Ann N Y Acad Sci 2007; 1113: 304-10.
Waddell. The back pain revolution. Churchill Livingstone, Edinburgh; 2004.
Waddell G. Preventing incapacity in people with musculoskeletal disorders. 
Br Med Bull 2006; 77-78: 55-69.
Waddell G, McCulloch J A, Kummel E, Venner R M. Nonorganic physical 
signs in low-back pain. Spine 1980; 5: 117-25.
Wallman T, Wedel H, Johansson S, Rosengren A, Eriksson H, Welin L, Svard-
sudd K. The prognosis for individuals on disability retirement. An 18-year 
mortality follow-up study of 6887 men and women sampled from the gen-
eral population. BMC Public Health 2006; 6: 103.
Werneke M, Harris D, Lichter R. Clinical effectiveness of behavioral signs 
for screenig chronic low-back pain patients in a work-oriented physical 
rehabilitation program. Spine 1993; 18: 2412-8.
Williams A C, Richardson P H. What does the BDI measure in chronic pain? 
Pain 1993; 55: 259-66.
 